We study the CP -violating asymmetry in nonleptonic decay Λ → pπ. By employing the Skyrme model to calculate this decay amplitude contributed by the gluonic diploe operator, we find a possible large CP -violating asymmetry could be expected, which is consistent with the previous study.
Hyperon decays [1] [2] [3] play an important role in both studying the CP -violating phenomena in particle physics and searching for new physics beyond the standard model. The
CP -violating asymmetry in decay Λ → pπ has been investigated in Ref. [1, 2] , and the asymmetries A(Λ 0 − ) in Λ → pπ have a simply form when the small ∆I = 3/2 amplitude is neglected [4] A(Λ
where α is hyperon decays parameter of Λ , and the recent study in Ref. [2] shows
A model independent study of new CP −violating interactions has shown that A(Λ 0 − ) could be larger than that predicted within the standard model [6] . An example of an operator is precisely the gluonic dipole operator [1, 6] , in which A(Λ 0 − ) would be enhanced and could
The short-distance effective Hamiltonian for the gluonic dipole operator is [7] H ef f = C
where
and in supersymmetric model the dominant contribution to Wilson coefficients generated by gluino exchange diagrams [7, 8] are given by
Here (δ 
Note that G 0 (1) = −5/18 and the function does not depend strongly on x.
The CP -violating asymmetry A(Λ 0 − ) generated by the gluonic dipole operator has been calculated in Ref. [1] , and a large enhancement of the asymmetry could be expected in the supersymmetric extensions of the standard model. It is known that models are necessary for evaluating the hadronic matrix elements < pπ|Q
The MIT bag model was used for this task in Ref. [1] . The purpose of this letter is to recalculate the hadronic matrix elements < pπ|Q Generally the SU(3) extended Skyrme Lagrangian is [11, 12] :
where U = exp(i2λ i φ i /F π ), φ i are octet pseudoscalar fields; and m 2 = (3m
π . The third and fourth term in eq. (7) describe the chiral symmetry breaking and the SU(3) flavor symmetry breaking respectively. The model has only one free parameter, namely, the Skyrme parameter e, which could be fixed phenomenologically. In the Skyrme model, baryon fields emerge as topological soliton in the pseudoscalar meson fields theory [11, 12] , and the space-time-dependent matrix field U B ( r, t) ∈ SU(3) takes the form
where U 0 ( r) is the SU(3) matrix, and A is arbitrary time-dependent SU(3) matrix. Using hedgehog ansatz [11, 12] , we have
where the profile function F (r) is chiral angle that parameterizes the solution, which satisfies the following equation of motion
with the boundary conditions F (0) = π, F (∞) = 0, where C = cos(F ), S = sin(F ) and 
and π i , i = 1, 2, 3, is the pion field. Thus by expanding Eq. (12), one can calculate the amplitude of hyperon non-leptonic decay amplitude. In this letter, we will use "semiclassical" approximation associated with the fact that solitons are slowly rotating. Within this approach, we do not need consider all time derivative times.
The realization of Q 
Since the transfer momentum p for Λ → pπ is about m Λ − m p − m π ∼ 0.035GeV , which is much smaller than the chiral symmetry spontaneously breaking scale Λ χ ≃ 2πf π ≃ 1. (13) is good enough for our purpose. Note that the overall factor of Eq.(13), which cannot be fixed model-independently, is obtained by using chiral quark model [16] .
Since there is only one π meson in the matrix element < pπ − |H ef f |Λ 0 >, we only consider the term with one π term in Q ± g .
where notations λ 6−i7 ≡ λ 6 − iλ 7 etc. have been used. Then it is straightforward to get the corresponding S-wave and P -wave amplitudes as follows:
and j, n = 1, 2, 3. Some hadronic matrix elements of D-function that will be used in below
In the derivations of the above quantities, we have taken SU ( Since the Wilson coefficients C ± g could be complex, it is easy to extract the imaginary part amplitudes of the decay from Eqs. (15) and (16) . By taking the real part of the amplitudes from experimental data, s expt = 3.3 × 10 −7 , p expt = 1.2 × 10 −7 [17] , and using m s + m d = 0.110GeV, mg ∼ 500GeV [1, 18] , m K = 0.495GeV , we get the phase of S-wave and P -wave
Thus we find
The result in Ref. [1] is
It is shown in Ref. [1] that B p and B s quantify the uncertainty in the matrix elements < pπ|Q 
